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(54) INK-JET CARTRIDGE 

(57)Abstract: 

PURPOSE: To stabilize discharge operation of ink of an ink-jet 
head while preventing effectively clogging at a nozzle part of the 
ink-jet head by foreign matter. 

CONSTITUTION: In the cartridge, a joint member 4 
communicating an ink tank 1 and ink-jet head 3 with each other 
and joining them to each other possesses a cylinder 5 for 
circulation of ink, which is communicated with or joined to an 
opening 1a of the tank of the ink tank 1, a dust removing filter 6 
is provided on an end of the opening of the cylinder 5 and a 
funnel-like ink flow path 7 having a throttling angle of about 
25° -50° is formed within the cylinder 5 just behind the dust 
removing filter 6. 
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. CLAIMS 



[Claim(s)] 

[Claim 1] The ink tank by which it fills up with ink (2) and tank opening for ink supply (1a) is established 
(1), The ink jet head which carries out the regurgitation of the supplied ink according to image 
information (3), In the ink jet cartridge equipped with the joint member (4) by which free passage 
connection is made and the above-mentioned ink tank (1) and an ink jet head (3) supply the ink from an 
ink tank (1) to an ink jet head (3) While a joint member (4) has the tube-like object for ink circulation (5) 
by which free passage connection is made in tank opening (1a) of an ink tank (1) and prepares the filter 
for dust removal (6) in the opening edge of this tube-like object (5) The ink jet cartridge characterized 
by extracting into the tube-like object (5) just behind this filter for dust removal (6), and forming the 
funnel-like ink circulation way (7) whose include angle is about 25 degrees - 50 degrees. 
[Claim 2] It is the ink jet cartridge to which the tangential direction of the longitudinal-section 
configuration is characterized by being the curved surface which changes toward the direction of an axis 
of a tube-like object (5) gradually as a funnel-like ink circulation way (7) is estranged from the filter (6) 
location for dust removal in a thing according to claim 1. 

[Claim 3] It is the ink jet cartridge characterized by for a joint member (4) fixing to an ink jet head (3) 
side in a thing according to claim 1, and being equipped free [ separation ] to an ink tank (1). 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ink jet cartridge which makes free passage 
connection of an ink jet head and the ink tank through a joint member, and relates to the ink jet 
cartridge which kept the supply engine performance of ink good by devising a joint member especially. 
[0002] 

[Description of the Prior Art] What made free passage connection of an ink jet head and the ink tank 
through the joint member as a conventional ink jet cartridge is known. In such a type, the foreign 
matters and floes in ink, such as dust, fix to the nozzle section passage where an ink jet head is 
detailed, and in order to prevent the situation of causing the non-regurgitation phenomenon of ink, 
tailing means, such as a filter, are usually established all over the ink feeder current way. As this kind of 
filter structure, a filter is prepared, for example in tank opening of an ink tank. By installing the 
cylindrical member blockaded with the rubber stopper in the bottom of this filter, and penetrating that 
rubber stopper part with the hollow needle by the side of an ink jet head What [ supplied ink to the ink 
jet head side ] (JP,63-153146,A) A filter is prepared in a part for the point of the needlelike connector 
by the side of an ink jet head, and what was joined to tank opening of an ink tank (JP,2-194969,A) is 
known. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, if it is in the former type, when an ink jet head is 
filled up with ink through a hollow needle the first stage, air remains in the cylindrical member blockaded 
with the rubber stopper, if this residual air serves as air bubbles and shifts to the ink jet head side, 
discharging of ink will be checked and the technical technical problem that deterioration of a quality of 
printed character is caused will be produced. Moreover, if it is in the latter type, since the cross-section 
inner area of a needlelike connector turns into opening area of a filter, the opening area of a filter will 
become narrow inevitably and the pressure loss of the ink in the filter section will increase very much. In 
this case, the restoration nature to the nozzle section of ink is easy to be checked, and since it leads to 
causing reduction of ink discharge quantity, the technical technical problem that ink discharging of an 
ink jet head is made unstable arises. The technical technical problem mentioned above was remarkable 
on the relation to which a part for the water head pressure equivalent to the difference of elevation of 
the ink in an ink tank is added as an increment in negative pressure as the ink residue of an ink tank 
decreases especially. 

[0004] This invention offers the ink jet cartridge which can stabilize discharging of the ink of an ink jet 
head, preventing [ are accomplished in order to solve the above technical technical problem, and ] 
effectively the blinding by the foreign matter in the nozzle section of an ink jet head etc. 
[0005] 

[Means for Solving the Problem] Namely, the ink tank 1 by which it fills up with ink 2 and tank opening 
1a for ink supply is established as this invention is shown in drawing 1 , The ink jet head 3 which carries 
out the regurgitation of the supplied ink 2 according to image information, In the ink jet cartridge 
equipped with the joint member 4 by which free passage connection is made and the above-mentioned 
ink tank 1 and the ink jet head 3 supply the ink 2 from the ink tank 1 to the ink jet head 3 While the joint 
member 4 has the tube-like object 5 for ink circulation by which free passage connection is made in 
tank opening 1a of the ink tank 1 and forms the filter 6 for dust removal in the opening edge of this 
tube-like object 5 It is characterized by extracting into the tube-like object 5 just behind this filter 6 for 
dust removal, and forming the funnel-like ink circulation way 7 whose include angle is about 25 degrees 
- 50 degrees. 

[0006] In such technical means, what is made to build in the ink absorber with which ink sank into the 
interior as an ink tank 1, and prepared atmospheric-air free passage opening may be used, and what 
filled up only ink with the condition that negative pressure space exists in the interior may be used. 
Moreover, about the structure of the ink jet head 3, and the regurgitation method of ink, it selects 
suitably and does not interfere. 

[0007] Moreover, as long as the above-mentioned joint member 4 makes free passage connection of the 
ink jet head 3 and the ink tank 1, that with which may be prepared fixed beforehand, or fixes the joint 
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member 4 to the ink jet head 3 side, and it equipped free [ separation ] to the ink tank 1 is sufficient as 
it. Furthermore, that what is necessary is just to provide the filtration accuracy which is extent from 
which the foreign matter contained in ink 2 is removed as a dust removal filter 6 f if it carries out from 
relation with the diameter of nozzle passage, a filtration accuracy should just be 20 micrometers or less 
generally. And as a concrete mode of the dust removal filter 6, it selects suitably, and although it does 
not interfere, what consists of an SUS sintered compact of an internal uptake mold is desirable. 
Furthermore, although a longitudinal-section configuration changes linearly, if it carries out from a 
viewpoint of reducing pressure loss more, as a funnel-like ink circulation way 7 again, it is desirable that 
the tangential direction of the longitudinal-section configuration is the curved surface which changes 
toward the direction of an axis of a tube-like object 5 gradually as it estranges from filter 6 location for 
dust removal. The drawing include angle when carrying out straight-line approximation of the curved- 
surface-like funnel-like ink circulation way 7 defines especially a drawing include angle in case the 
funneHike ink circulation way 7 is a curved surface-like. Moreover, the drawing include angle of the 
funnel-like ink circulation way 7 means whenever [ tilt-angle / of the funneHike ink circulation way 7 to 
the direction of an axis of a tube-like object 5 ], and should just be about 25 degrees - 50 degrees. If a 
diaphragm include angle becomes large to extent exceeding 50 degrees, the upper limit of a diaphragm 
include angle here A dust removal filter 6 circumference subordinate's space volume becomes small, and 
it takes into consideration that an effective filtration area decreases too much. On the other hand, the 
minimum of a diaphragm include angle If a drawing include angle becomes less than about 25 degrees, it 
will take into consideration that a dust removal filter 6 circumference subordinate's space volume 
becomes large, involve in air in the case of initial restoration of ink, and air bubbles become easy to 
remain under the dust removal filter 6. 
[0008] 

[Function] According to the technical means which were mentioned above, the ink 2 in the ink tank 1 is 
supplied to the ink jet head 3 through the joint member 4. Since ink 2 passes the dust removal filter 6 
located in the opening edge of the tube-like object 5 of the joint member 4 at this time, the air bubbles 
generated in foreign matters, such as dust in ink 2, or floe or the ink tank 1 are removed. Moreover, if 
the whole ink circulation way volume in the above-mentioned joint member 4 is enlarged, it is not 
desirable to enlarge superfluously the whole ink circulation way volume of the joint member 4, for 
example, in order that air bubbles may tend to remain in about [ that the amount of priming ink 
increases ] and the joint member 4 in a ** ink priming activity etc. Without enlarging superfluously the 
whole ink circulation way volume in the joint member 4, if only the opening edge of a tube-like object 5 
is secured widely since the above-mentioned dust removal filter 6 is located at the opening edge of the 
tube-like object 5 of the joint member 4 under such a condition, the effective opening area of the dust 
removal filter 6 will be secured widely, and the pressure loss of the ink 2 in the part and dust removal 
filter 6 part is suppressed few. Moreover, since it extracts into the tube-like object 5 just behind the 
dust removal filter 6 of the joint member 4 and the funnel-like ink circulation way 7 whose include angle 
is about 25 degrees - 50 degrees is formed, The space volume of dust removal filter 6 periphery 
becomes small too much, do not narrow the real filtration area of the dust removal filter 6, and 
Moreover, the space volume of dust removal filter 6 periphery becomes large too much, and the ink 2 
which passed the dust removal filter 6 in the time of initial restoration of ink 2 etc. does not involve in 
air. Therefore, the ink 2 which passed the dust removal filter 6 is smoothly supplied to the ink jet head 3 
side, without exfoliating along the funnel-like ink circulation way 7 in little pressure loss. 
[0009] 

[Example] Hereafter, this invention is explained to a detail based on the example shown in an 
accompanying drawing. Drawing 2 shows one example which shows the whole ink jet cartridge 
configuration used by the color printer to which this invention was applied. In this drawing, the ink jet 
cartridge 30 of each color component consists of ink jet heads 50 with which it is equipped free [ the 
ink tank 40 by which it fills up with ink, and attachment and detachment of this ink tank 40 ], and it is 
equipped with it free [ attachment and detachment ] on the carriage 31 for a scan. In this example, the 
carriage 31 for a scan carries out sliding guidance support of the both sides of the cross direction which 
intersects perpendicularly with a main scanning direction by the guide rods 32 and 33 of a pair, has four 
hold crevices 34 where hold maintenance of each ink jet cartridge 30 is carried out, and forms the 
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positioning walls 35 and 36 with which the crosswise location of the held ink jet cartridge 30 is 
restrained in the crosswise both sides of each hold crevice 34. And this carriage 31 for a scan carries 
out a migration scan suitably along a main scanning direction according to the print directions from the 
console panel besides illustration, and carries out the regurgitation of the ink droplet according to image 
information from the ink jet head 50. 

[0010] Moreover, the detail of the ink tank 40 used in this example is shown in drawing 3 . In this 
drawing, the ink tank 40 is the thing of an abbreviation hollow rectangular parallelepiped configuration, it 
consists of a box body 401 in which one side face carried out opening, and a side lid 402 which 
blockades one side face of this box body 401, and die forming of each of each element is carried out 
with the material of ink-proof nature, for example, polyester resin. And into the above-mentioned ink 
tank 40, the ink absorber 41 of the shape of longitudinal-section 5 square shape corresponding to the 
longitudinal-section configuration of the ink tank 40 is built in, a consistency consists of 800g/polyester 
felt of m3, and the ink absorber 41 in this example is fully infiltrating predetermined color ink (when the 
volume of the ink absorber 41 is 43 cc in this example, ink capacity is about 35-37 cc). 
[001 1] Moreover, the circular tank opening 42 is established by the bottom wall 404 of the above- 
mentioned ink tank 40, on the other hand, the bulge section 406 is formed in the end side of the upper 
wall 405 of the ink tank 40, it reaches [ it is open for free passage, ] to an extreme in the ink tank 40, in 
the center of this bulge section 406, and the atmospheric pressure free passage opening 43 of a minor 
diameter is established. In addition, the closure tape on which a sign 407 closes the atmospheric 
pressure free passage opening 43 at the time of ink tank 40 un-using it, and a sign 408 are the tank 
grasping sections formed in the upper wall 405 of the ink tank 40. 

[0012] Furthermore, the closure of the above-mentioned tank opening 42 is carried out with the thermal 
melting arrival nature film 44 of the shape of a rectangle which consists of a material of non-ink 
permeability. In this example, the above-mentioned thermal melting arrival nature film 44 is a thing with 
a thickness of about 70-120 micrometers it is thin from the charge of a multilayer-structure laminate 
material of aluminum foil and polyethylene, and is pasted up on tank opening 42 peripheral face in 
thermal melting arrival. 

[0013] Furthermore, in this example, the tubed part 45 is formed in the inner circumference edge of the 
above-mentioned tank openinjg 42, and a projection, its peripheral face, and inner skin have extended 
this tubed part 45 in the breadth configuration at last toward the bottom wall 404 of the ink tank 40 
again toward a way about 4mm among the ink tanks 40. And the hollow 46 which becomes depressed in 
a way side among the ink tanks 40 is formed in the periphery edge of the above-mentioned tank opening 
42 again. 

[0014] Moreover, in this example, number formation of the minute projection 410 which eats into the ink 
absorber 41 is carried out suitably at the both-sides wall inside of the above-mentioned ink tank 40, and 
this prevents gap of the vertical direction of the ink absorber 41. Moreover, opposite arrangement of two 
or more ribs 411 is carried out in the condition of having estranged mutually in the upper part of the 
both-sides wall inside of the above-mentioned ink tank 40, the top face of the ink absorber 41 in the ink 
tank 40 contacts the lower limit side of each rib 41 1, and the atmospheric air from the atmospheric 
pressure free passage opening 43 acts on the top face of the ink absorber 41 at homogeneity. In 
addition, a sign 412 is a stop projection which engages and releases the stop hole 534 of the tank 
maintenance case 53, in case an insertion stop is carried out at the tank maintenance case 53 of the ink 
jet head 50 which it is formed in the side-attachment-wall external surface of the ink tank 40, and is 
mentioned later. 

[0015] Moreover, the detail of the ink jet head 50 used in this example is shown in drawing 4 . it was 
prepared on the head body 51 with which the ink in which the ink-jet head 50 was supplied in this 
drawing is breathed out according to image information, the heat sink 52 which emits the heat produced 
from this head body 51, the tank maintenance case 53 which holds for an attachment **** ink tank 40 
to this heat sink 52, enabling free attachment and detachment, and the above-mentioned heat sink 52, 
and it has the electric substrate 54 which supplies the image information incorporated from an electrical 
connector 551 to a head body 51 side. 

[0016] It is thing ****** which 128 nozzles which the head body 51 opens for free passage in a common 
ink room in this example are formed by the high density of 300spi(s), and the heating element which 
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" generates heat by energization is prepared [ ******] in each nozzle, grows up air bubbles into it with 
the heat from this heating element, and makes an ink droplet blow off. The above-mentioned tank 
maintenance case 53 joins the case members 531 and 532 divided into right and left. Moreover, in the 
abbreviation center section of the case member 531,532 The piece of an elastic presser foot which 
holds down the inserted ink tank 40 is prepared. Moreover, the piece 533 of slitting in which elastic 
deformation is possible is formed in the center of the upper part of the case member 531,532, and in 
case insertion maintenance of the ink tank 40 is carried out at these piece of slitting 533 parts, the stop 
hole 534 which stops the stop projection 412 of the ink tank 40 is formed. 

[0017] Moreover, in this example, free passage connection of the ink tank 40 and the head body 51 
which were held at the tank maintenance case 53 is made by the joint member 55. This joint member 55 
is constituted from a manifold 70 which opens for free passage the ink supply pipe 60 by which insertion 
connection is made, this ink supply pipe 60, and the head body 51 by the tank opening 42 of the ink tank 
40. As especially the above-mentioned ink supply pipe 60 is shown in drawing 5 - drawing 7 , the 
cylinder tube part 61, The flange 62 which protrudes on radial at the base side of this cylinder tube part 
61, The O ring stop slot 63 where it is formed in the root section with the cylinder tube part 61 of this 
flange 62, and O ring 68 is stopped, It consists of a sharp height 64 which protruded by the foui^place 
equiangular distance, and a rib 65 which is connected with this height 64 and prolonged along with the 
peripheral face of the cylinder tube part 61 at the tip of the cylinder tube part 61. Especially, in this 
example, the above-mentioned height 64 has inclination edge 64a which goes to the method of outside 
from the inner skin location of the cylinder tube part 61, and arranges that sharp edge 64b in the 
peripheral face location of the cylinder tube part 61, and the above-mentioned rib 65 has become the 
crest type configuration which height increases gradually toward the base side of the cylinder tube part 
61. Moreover, in this example, the tip side of the above-mentioned ink supply pipe 60 is equipped with 
the dust removal filter 66 which consists of an SUS mesh. This dust removal filter 66 is pressed fit and 
attached in receptacle slot 61a which is the thing of for example, 0.9mm thickness, and was formed in 
the tip inner circumference edge of the cylinder tube part 61, from the tip general surface of the 
cylinder tube part 61, slightly, only k (this example 0.4mm) projects and the apical surface of this dust 
removal filter 66 is arranged. Furthermore, in the cylinder tube part 61 just behind the dust removal filter 
66, as shown in drawing 7 , the funnel-like ink circulation way 611 whose diaphragm include angle alpha 
is 30 degrees - about 45 degrees is formed, and the ink circulation way 612 of a circular homogeneity 
cross section is formed through this funnel-like ink circulation way 611. In addition, in this example, the 
diameter of entry side opening of the above-mentioned funnel-like ink circulation way 611 is 5mm. 
[0018] On the other hand, as especially the manifold 70 is shown in drawing 5 - drawing 7 R> 7, it is 
what was really fabricated with polyetherimide resin. While having the connection section 71 by which 
insertion connection of the base of the ink supply pipe 60 is carried out through O ring 67 and forming 
the ink supply line 72 of a thin path dimension from this connection section 71 The long picture liquid 
room 73 which extends along the die-length direction of the head body 51 is formed at the tip of this ink 
supply line 72, and the slit opening 74 is established to the field facing the pars basilaris ossis occipitalis 
of this liquid room 73. In addition, a sign 75 is a positioning boss for carrying out positioning 
immobilization of the manifold 70 at a heat sink 52. Moreover, in this example, the above-mentioned 
liquid room 73 has the wall surface 731 (receiving horizontally, an include angle is 25 degrees - 45 
degrees at this example) of a skirt breadth configuration gradually toward the lower part side from the 
free passage section location with the ink supply line 72, and it fills up with the ink which entered in the 
liquid room 73 from the ink supply line 72 in the liquid room 73 immediately. And two or more free 
passage holes 523 are established by the head body 51 corresponding to the slit opening 74 of the 
above-mentioned manifold 70, and the ink from the liquid room 73 of a manifold 70 is supplied to the 
common ink room (not shown) of the head body 51 at homogeneity. 

[0019] Next, exchange of the ink tank to the ink jet cartridge concerning this example is explained. As 
shown in drawing 8 at the time of ink tank 40 exchange, the ink tank 40 is picked out from a package 
and it inserts in the tank maintenance case 53 of the ink jet head 50 as it is. Although the height 61 of 
the ink supply pipe 60 attaches to the thermal melting arrival nature film 44 which has plugged up the 
tank opening 42 of the ink tank 40 at this time as shown in drawing 9 If the above-mentioned height 61 
begins to fracture the thermal melting arrival nature film 44 and the above-mentioned ink supply pipe 60 
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- is inserted in the tank opening 42 The rib 65 formed in the periphery section of the ink supply pipe 60 
pushes away positively the fracture section of the thermal melting arrival nature film 44 around, and the 
situation which the fracture section of the thermal melting arrival nature film 44 is torn to pieces, and 
plugs up opening of the ink supply pipe 60 is avoided. In this condition, insertion association is carried 
out at the tank opening 42, and the above-mentioned ink supply pipe 60 projects, and is arranged as the 
tip general surface of the cylinder tube part 61 of the ink supply pipe 60 is slighter than the tubed part 
45 of the ink tank 40 (this example about m(refer to drawing 10 ) = 4mm). Then, as shown especially in 
drawing 10 , while the height 64 of the ink supply pipe 60 is absorbed in the ink absorber 41 and 
mechanical association with the ink supply pipe 60 and the ink absorber 41 is achieved, the front face of 
the dust removal filter 66 pressed fit at the tip of the cylinder tube part 61 carries out a pressure 
welding to the ink absorber 41, and fluid-association with the ink supply pipe 60 and the ink absorber 41 
is achieved. In addition, in case O ring 68 is stopped by the O ring stop slot 63 of the ink supply pipe 60 
and insertion association of the ink supply pipe 60 is carried out at the tank opening 42, adhesion 
arrangement of above-mentioned O ring 68 is carried out between the flange 62 of the ink supply pipe 
60, and the hollow 46 of the ink tank 40, and the leakage of the ink out of the ink tank 40 is prevented. 
Then, if the nozzle 526 side of the head body 51 is compulsorily made into a negative pressure condition 
with the negative pressure generator besides illustration in the body side of a printer and you make it 
filled up with ink from the ink absorber 41 to the common ink room (not shown) of the head body 51, the 
preparation to discharging of ink will be completed. Therefore, if discharging of ink is performed by the 
ink jet head 50 side, the common ink room by the side of the head body 51 will be in a negative pressure 
condition, and the common ink room of the head body 51 will be supplied in connection with this through 
the joint member 55 which ink becomes from the ink supply pipe 60 and a manifold 70 by capillarity from 
the ink absorber 41 of the ink tank 40. 

[0020] Moreover, although it extracts into the ink supply pipe 60 just behind the dust removal filter 66 
and the funnel-like ink circulation way 611 of an include angle alpha (this example 30 degrees - 45 
degrees) is formed in this example as shown in drawing 10 When the relation between change of the 
drawing include angle alpha of this funnel-like ink circulation way 611 and the existence of a residual of 
pressure loss (in the case of poor printing) and air bubbles was investigated, the result as shown in the 
following table 1 was obtained. 
[0021] 
[Table 1] 
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[0022] According to Table 1, when the diaphragm include angle alpha was 45 degrees, the pressure loss 
of the joint member 55 was not so large, but it was checked that the pressure loss of side Rika et al. to 
whom the diaphragm include angle alpha exceeded 50 degrees, and the joint member 55 goes up 
extremely. A dust removal filter 66 circumference subordinate's space volume becomes small, and this is 
mainly considered to originate in an effective filtration area decreasing, when the diaphragm include 
angle alpha becomes large. Moreover, although the phenomenon in which air bubbles remained was not 
seen when the diaphragm include angle alpha was 30 degrees and it was filled up with ink the first stage 
If the drawing include angle alpha becomes less than 25 degrees, since a dust removal filter 66 
circumference subordinate's space volume will increase, When were filled up with ink the first stage, and 
air is involved in and air bubbles become easy to remain under the dust removal filter 66, and it got 
down to the ink jet head 50 and went to it while these air bubbles printed, leading to image quality 
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* defects, such as a white omission, was checked. In addition, when the diameter of real opening of the 
dust removal filter 66 was changed and the same experiment was conducted, the result same with 
having mentioned above was obtainied. Therefore, it is proved that the range where the diaphragm 
include angle alpha is the optimal is 25 degrees < alpha< 50 degrees, and 30 degrees - 45 degrees are 
chosen in this example. 

[0023] Moreover, the ink pressure in the ink jet head 50 after being filled up with ink the first stage is 
set up in the range which does not start the natural outflow of ink from the nozzle section. In this 
example, it is set as -30mmH2O. Since fluctuation of this ink pressure would affect the regurgitation 
property of the ink from the nozzle of the ink jet head 50, when it investigated about fluctuation of the 
ink pressure to the ink residue in the ink tank 40, the result as shown in drawing 1 1 was obtained. 
[0024] In drawing 11 , a continuous line shows fluctuation of the ink pressure (static pressure + dynamic 
pressure) of the ink jet head concerning an example, an alternate long and short dash line shows 
fluctuation of the ink pressure (static pressure + dynamic pressure) of the ink jet head concerning the 
example of a comparison (thing using the conventional hollow needle joint [bore:2.5mm] and the filter of 
a stainless steel sintered compact using the same ink tank as an example), and a dotted line shows an 
ink static pressure. Here, it is an ink pressure at the time of not being an ink static pressure at the 
printing time, and generates by the head from the 50th page of the ink jet head of a pressure and ink 
which the capillary force of the ink absorber 41 in the ink tank 40 generates. Moreover, ink dynamic 
pressure is considered to be the pressure loss generated with an ink flow rate and the fluid resistance 
of a passage system. According to drawing 1111 , although it is same between an example and the 
example of a comparison about an ink static pressure, the thing of the example of a comparison has the 
range of fluctuation of a negative pressure value quite large about ink dynamic pressure compared with 
the thing of an example. If it is in the example of a comparison, the ink pressure of the ink jet head 50 is 
already over the negative pressure value of 150mmH(s)2O, when an ink residue decreases slightly, the 
rise of the negative pressure value beyond this value checks the restoration nature of ink, reduction of 
ink discharge quantity is caused, and, specifically, causing deterioration of the printing image quality 
called a blur is checked. This is considered to originate in about 1/of real opening filtration areas of the 
dust removal filter 66 contributed to filtration being 4 in the example of a comparison. On the other 
hand, if it is in an example, to change of an ink residue, the ink pressure is maintained at the proper 
range and the good quality of printed character is checked. 

[0025] Moreover, about the concrete configuration of the above-mentioned ink supply pipe 60, it is not 
limited to what was shown in the above-mentioned example, and you may design as shown in drawing 
12 , for example, so that the funnel-like ink circulation way 161 may become the curved surface where 
the tangential direction of the longitudinal-section configuration changes toward the direction of an axis 
of the cylinder tube part 61 gradually as it estranges from dust removal filter 66 location. The funnel-like 
ink circulation way 161 made first funnel-like ink circulation way 161a whose radius of curvature is 5mm, 
and second funnel-like ink circulation way 161b whose radius of curvature is 10mm stand in a row 
smoothly in this modification. In addition, in this modification, the path dimension of the ink circulation 
way 1 62 of the diameter of the same where the diameter A of substantial opening of the above- 
mentioned dust removal filter 66 passes to 5mm and the funnel-like ink circulation way 161 is 2mm. In 
this modification, while reducing the form drag over ink more and lessening pressure loss more by 
making the configuration of the funnel-like ink circulation way 161 into the shape of a curved surface, it 
is possible to suppress more exfoliation of the ink from the funnel-like ink circulation way 161, and to 
prevent generating of the contamination phenomenon of air. Furthermore, as this modification shows, it 
is not necessary to form the height 64 and rib 65 like an example in the ink supply pipe 60. 
[0026] 

[Effect of the Invention] it has explained above — as — claims 1-3 — according to invention given in 
either By preparing a dust removal filter in the opening edge of a joint member, and devising the ink 
circulation way configuration in this dust removal filter circumference subordinate's joint member Not to 
mention the ability to prevent effectively the blinding of the dust to the nozzle section of an ink jet 
head, the real filtration area of a dust removal filter in the condition of having secured widely enough Ink 
could be supplied adequately having reduced the pressure loss within a joint member, and also avoiding 
the residual phenomenon of air bubbles effectively. 
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" [0027] The residual phenomenon of the air bubbles accompanying the contamination of air can be 
avoided more certainly, reducing the pressure loss of ink further, since the form drag of the funnel-like 
ink circulation way of a joint member is reduced more and exfoliation of the ink from a wall surface was 
especially suppressed more according to invention according to claim 2. Furthermore, according to 
invention according to claim 3, the supply nature of ink can be kept good also to the ink jet cartridge 
which made the ink tank the cartridge type. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the configuration of the ink jet cartridge concerning this 
invention. 

[Drawing 2] It is the decomposition perspective view showing the whole ink jet cartridge configuration 
concerning an example. 

[Drawing 3] It is the decomposition perspective view showing the detail of the ink tank used in the 
example. 

[Drawing 4] It is the decomposition perspective view showing the detail of the ink jet head concerning 
an example. 

[Drawing 5] It is the explanatory view showing the relation between the head body of the ink jet head 
concerning an example, and a joint member. 

[Drawing 6] It is the decomposition perspective view showing the detail of the joint member concerning 
an example. 

[Drawing 7] It is the cross-section explanatory view. 

[Drawing 8] It is the explanatory view showing the condition before ink tank exchange of the ink jet 
cartridge concerning an example. 

[Drawing 9] It is the explanatory view showing the condition after ink tank exchange of the ink jet 
cartridge concerning an example. 

[Drawing 10] It is the X section enlarged drawing in drawing 9 . 

[Drawing 1 1] It is the graphical representation showing the relation of the ink pressure of the nozzle 
section of an ink jet head and ink residue concerning an example. 

[Drawing 12] It is the explanatory view showing the modification of the ink supply pipe concerning an 
example. 

[Description of Notations] 

1 [ — An ink jet head, 4 / — A joint member, 5 / — A tube-like object, 6 / — A dust removal filter, 7 / 
— FunneHike ink circulation way ] — An ink tank, 1a — Tank opening, 2 — Ink, 3 
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